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INTRODUCTION
The DIAL -F model ( Fig. 1 ) model was developed to address the limitations of other healthcare HFE models (Hignett et al, 2013a) . It describes the system elements in terms of transience (duration of action/involvement). The environment (building design, layout, decor, signage, lighting levels etc.) is at the core of the model, as the least frequently changing (most stable) element requiring major investment of financial and human resources for either refurbishment or new building works with accompanying closure of clinical areas. The organisational policies and procedures will probably be modified/updated on an annual basis, but will be a more stable part of the system than technology (equipment, furniture, and medical devices), which may move around the hospital between wards and departments. The staff layer of the model includes clinical, non-clinical (including contractors), and formal and informal (visitors, family) caregivers. Clinical staff will vary, in terms of their permanence, number on duty, knowledge, skills and competencies, between shifts and areas in the organisation. Patients are the most transient element of the system (based on a voluntary agreement/engagement). External factors (society, finance, politics, and professional bodies) impact throughout the system on patient expectations, and staff terms and conditions, as well as on organisational policies.
The separation of the human element of the system (staff and patients) is similar to an HFE model used for risk management of patient handling with four categories (Patient, Carer, Workplace and Organisation) which was implemented as a continuous improvement programme at a large specialist teaching hospital with cost savings in excess of $5.4million over 3 years (Hignett, 2001 ).
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METHOD
Wards were selected to be representative of a patient journey in Medicine and included admission/assessment units, general medical wards, cardiology, respiratory, orthogeriatrics, care of the elderly and rehabilitation units (Hignett et al, 2013b) . As the NICE (2013) clinical guidelines recommend that all patients aged 65 years and older are considered to be at risk of falling in hospital the data were analysed using age to identify the falls risk rather than the hospital falls risk assessments.
The audit collected data on: 1. Documented assessment data from nursing notes on falls, use of bed rails, mobility, cognitive function, continence and vision. 2. Observable interventions to minimise falls risks in the bed space. 3. Patient engagement in falls risk management.
The data collection was piloted at both hospitals with minor adjustments to improve the definition of 'within reach' and 'obstacles' (to include the bed table). Data were collected on every 2 nd bed, excluding patients who were inappropriate for observation (infection control or end of life care). 55 patients were not able or willing to answer questions (absent from bed area, asleep, declined to answer or unwell). The data were analysed descriptively (frequencies) and the risk factors were compared with the whole sample and explored with the Chi-squared and Fisher's exact tests.
RESULTS
Data were collected from 156 patients. Over 85% of patients were aged 65 years and older (with 50% aged 80 years and over); 78% had mobility problems, 43% had continence problems (frequency, urgency and nocturia) and 27% were recorded as having cognitive changes (dementia and delirium). Most patients were in multi-bed bays (87%) with 51% sitting in the bedside chair at the time of the audit (40% in bed and 9% absent). The datasets from the 2 hospitals were combined for analysis as there were no significant differences for the patient profile with respect to falls risk (age), mobility, cognitive, and continence problems (Fig.  2) .
Hignett, S., Youde, J., Reid, J. (2014) Using the DIAL-F systems model as the conceptual framework for an audit of in-patient falls risk management. Patients with a falls risk (aged 65 years and over) were significantly more likely than expected to have mobility problems (P<0.001), continence problems (P<0.005) and be identified as at risk for pressure ulcers (P<0.001) but they were not significantly more likely than expected to have cognitive changes. The subset of patients with mobility problems were more likely than expected to have continence problems (P<0.001) and cognitive problems (P<0.005). This is a different result to the analysis of reported falls incidents (Hignett et al, 2013b) where two separate cohorts of frail and confused patients were identified. It may reflect an increased focus on dementia assessment since 2008 with improved recording of cognitive changes. However the percentage of patients with cognitive changes (27%) is lower than reported elsewhere (36%; Sampson et al, 2009 ) so this may be a limitation of the small dataset.
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The bedside observational data indicated that most of the items usually found on the bedside table (drink, spectacles) were within reach (Fig. 3) but that the call light (on a cord from the wall) might have fallen out of reach (59% within reach). Only 21% of walking aids (frames, crutches and sticks) were within reach, with the bedside table often obstructing the bedside area (only 24% of bedside areas had no obstacles/hazards). 39% of patients could see signage for the toilet from their bedhead. Bedrails were in the correct configuration (as the bedrail assessment) for 86% of patients.
61% of patients were willing and able to answer questions; as the sampling strategy was not based on falls risk, patients agreeing to respond were not more or less likely than expected to be at risk of a fall. A very high percentage (86%) of patients knew the location of their nearest toilet but significantly more patients with cognitive changes than expected did not know the location of toilet (P<0.001). When asked what they would do when they wanted to go the toilet, 51% said they would 'go alone'. Of these, significantly more than expected of patients needing mobility assistance stated that they would go to the toilet alone (P<0.001). Hignett, S., Youde, J., Reid, J. (2014) Using the DIAL-F systems model as the conceptual framework for an audit of in-patient falls risk management.
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DISCUSSION
The limitations of this audit are mostly associated with the small dataset of 156 patients. However when considered with previous data from the National Learning and Reporting System (NRLS; Hignett et al, 2013b) and an audit of bedrail use (Hignett et al, 2013c) it is suggested that there may be some HFE trends emerging relating to design of the environment for patients needing mobility assistance (frail) and cognitive changes (confused).
An analysis of national incident report (Hignett et al, 2013c) found that patients were significantly more likely than expected to be harmed if they fell when wandering/mobilising and going to/from the toilet (especially frail patients). The confused patients were significantly less likely than expected to be found following a fall in the toilet. The results can be interpreted within the current audit for frail patients with more continence problems than expected (and therefore more likely to want to go to the toilet) and for confused patients as being less likely than expected to know the location of the nearest toilet and possibly having fewer falls in the toilet as they did not find it.
In an HFE approach, using DIAL-F as the conceptual framework, the patient is described as an active participant in the falls risk management system. From the audit it was found that 39 patients (51%) would go to the toilet alone, but only 24% of the whole sample had walking aids with reach. Tuunainen et al (2013) found that the most common reason for falling by habitual fallers was poor balance linked to rising from a chair and not using an assistive device (possibly because they could not reach it). For first time fallers the most common reasons for falling were vertigo and dizziness (35%), followed by a trip or missed step (28%), again of concern as only 24% of bedside areas were free from obstacles and hazards. Oliver (2008) This suggests that an HFE intervention for the two populations might include:
(1) addressing the problem of reach distances to walking aids and obstacles in the bedside area for patients needing mobility assistance.
(2) better signage to assist confused patients locate the toilet. These will be considered for a future intervention package to include the patient as an active member of the risk management system. 
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